Blast Wave Model
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Compare py spectra to experimental data

Properties at RHIC

Kinetic and Chemical Freeze-ouf
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e Kinetic freeze-out

- End of elastic interactions

- Particle momenta are frozen

& Transverse momentum distribution

Ref €. Schnedermann et al PRCAB(1999)2462

¢ Chemical freeze-out

- End of inelastic interactions

- Number of each particle species is frozen

& Particle ratios

Refs pafee LB990533
Sollfrank ef ol PRCB9(1999)1637.

Model Fit to 130 GeV Data
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Blast wave model describes data very well

Model fit to 200 GeV Au+Au data
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Mass Dependence of <py> (central qmu)
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Summary of Kinetic Freeze-out

* The p; distributions of r, K, and p are
obtained as a function of centrality from
RHIC-STAR at Vs,,=130GeV and 200 GeV.
Au+Au

* The blast wave model describes the data
over all of centrality

* Within the blast wave model

- As a function of centrality at RHIC
* Ty, ~ 100 MeV, goes down
* <> goes up and saturates (~0.55¢c (130GeV), 0.60c (200GeV) )
« Indication of change of flow profile

- Beam energy dependence.
« Increasing flow
+ Saturating temperature
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of Chemical Freeze-out

EatikeQCR prodictin central collisions ¢ Beam energy
) dependence
armree—
- Temperature
increases

- Baryon chemical
potential decreases
¢ At RHIC
- Being close to phase
boundary
W I:Mnd;l’u:m I' IG:v] \, - Fully strangeness
n a -
aryor o — ‘equilibration (y.~1)

star at central collisions

parion-hadron phase boundary

Masashi Kaneta for the STAR Collaboration, LBNL

Model of Chemical Freeze:ou‘r

e Hadron resonance ideal gas

Refs. JRafelski PLB(1991)333

density of hadron i is
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T,, - chemical freeze-out temperature
1, light-quark chemical potential
1, strangeness chemical potential
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T.Sollfrank et ol. PRC59(1999)1637

Strangeness fis = et

Al resonances and unstable particles are allowed to decayed in the model

data

‘ Compare particle ratios to

Common Chemical Freeze-out?

Multi-Strange particles show earlier
kinetic freeze-out

How about Chemical Freeze-out?

- Check two combinations of ratios for fit

* with £
* without =

Particle ratios are obtained from recent

STAR data

— published / preprint / conference proceedings

— some data are interpolated to adjust centrality (<Npa1>)
to centrality bin of =

freeze-out in 130GeV Au+Au
Collisionts
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From the chemical freeze-out model

oTch ~ 175 MeV
*jq is increasing with centrality
+Baryon transfer / Antibaryon absorbed?

*us is close to zero

«Close to phase boundary

Refs. PLE262(1991)33, PRC37(1988)1452,
RC37(1988)1452

LI ys is increasing with centrality
- #Fully strangeness equilibration in central
collisions
S . .
- eDeviation of multi-strangeness
s from non-strange/single-
. = e strangeness in peripheral
collisions
-
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Centrality Dependence of chemical




